ABSTRACT. Reverse transcription polymerase chain reaction (RT-PCR) of turkey astrovirus (TAstV) capsid and polymerase genes was applied to the bursa of Fabricius (BF), thymus (TH), spleen (SP) and cloacal swabs (CS) of young poults with "Poult enteritis complex" (PEC). The histological lesions included atrophy, lymphoid depletion, cellular infiltration and necrosis of the BF, TH and SP, respectively. The RT-PCR reactions were positive for the polymerase gene of TAstV-2 in all 100 CSs, 7 out of 10 of BFs and 10 out of 20 THs and SPs, respectively. Five out of 10 THs and SPs samples, considered to be negative by RT-PCR, were positive when specific primers designed for the TAstV-2 capsid gene were applied. This is the first description of turkey astrovirus infection presenting PEC in Latin America. KEY WORDS: Brazil, poult enteritis complex, turkey astrovirus.
Poult enteritis mortality syndrome (PEMS) is a highly infectious disease of young turkeys characterized by diarrhea, stunting, immunosupression and high mortality [3, 11] . "Poult enteritis complex" (PEC) is a pathological condition in young turkeys characterized by mild diarrhea, immunosupression and low mortality [1] .
Turkey astrovirus (TAstV) has been incriminated in both PEMS and PEC outbreaks associated with other pathogens [11] . Furthermore, it was first described in 1980 in the United Kingdom and was later identified in 1985 in the United States, identified as TAstV-1 [6, 9] . Ten years later, a second type, which was genetically distinct from the first isolate, was detected circulating in the United States and was designated as TAstV-2 [5] . There are no reports on TAstV infection in turkeys in Latin America, even though it has been reported in the United States.
In general, astrovirus is small, non-enveloped, positive sense ssRNA virus associated with enteric disease and is considered to result in larger economic losses than those affecting any other system in humans, mammalian and avian species [9, 10] . In order to overcome the lack of a vaccine, biosecurity measures are essential to avoid virus infection and spread [4, 7, 8] .
In this study, to verify TAstV-2 and/or TAstV-1 infection among young Brazilian poults (45-day-old) suffering from lymphoid atrophy and mild enteric disorder, bursa of Fabricius (BF; n=10), thymus (TH; n=20), spleen (SP; n=20) and cloacal swabs (CS; n=100) were collected and analysed by histopathology and RT-PCR, respectively.
The BF, TH and SP were fixed in 10% neutral buffered formaldehyde for 24 hr, embedded in paraffin and sectioned for conventional histopathology investigation [17, 18] . RNA extraction from CS and tissue suspensions was performed following a previously established procedure [17] . No astrovirus is available in our laboratory, so TAstV-2 was not used as positive reference control in this study to verify specificity; however the infectious bronchitis virus (IBV) was included as a negative control [4, 7, 8] .
The first set of primers, MKPOL10 (forward) and MKPOL11 (reverse) were used to amplify an 802-bp fragment within the polimerase gene of TAstV [5] . The second set of primers, named TAst_Cap_F and TAst_Cap_R and described as being able to amplify the capsid protein-encoding genes, were used (GenBank accession numbers Y15936 and AF206663) with respective expected sizes of 236 for TAstV-1 and 222bp for TAstV-2 [2] . An internal RT-PCR control, beta actin gene loci of the Meleagris gallopavo genome, was included as a housekeeping gene. The oligonucleotides were 5'-AAGATCTGGCACCACACTTTC-3' (beta actin, forward) 5'-ACAGCTTCTCCTTGATGT-CAC-3' (beta actin, reverse), which have been reported in GenBank under accession number X00182 and are capable able of producing a fragment of around 400bp [2, 5, 14, 15] . RT-PCR was performed according to the instructions of a One-step Superscript III ® RT-PCR kit (Invitrogen) using 2 µl of total RNA as a template for amplification in a final volume of 50 µl/reaction. A total of 10 µl of PCR products were electrophoresed, visualized by ethidium bromide staining and documented. All RT-PCR products were directly sequenced using a BigDye Terminator v3.1 Cycle Sequencing Kit (Applied Biosystems) and the same set of primers in order to confirm the identity of the amplified products [13] [14] [15] [16] . The BF lymphoid follicles showed mild to moderate destruction and depletion, especially in the medulla. A large number of lymphoblast cells accompanied by follicular atrophy and necrosis. The thymus showed follicle depletion, intense necrosis and diffuse inflammatory cells. The spleen showed areas of diffuse necrosis (data not shown).
Expected products of around 802 bp and 222 bp were considered to be positive. All CSs (100/100), 7 out of 10 BFs, and 10 out of 20 THs and SPs had confirmed amplification of the polymerase genes for TAstV-1 and TAstV-2 ( Fig.1A and B) . Sequencing and comparison by BLAST search confirmed the identity of these amplified products as belonging to the polymerase gene related to TAstV-2 ORF1b (data not shown). The second set of primers for ORF2 allowed us to obtain 5 amplified products of 222 bp (Fig. 1C) in the 10 out of 20 samples (TH and SP) considered to be negative with the first set of primers. These sequences were 98% similar to the TAstV-2 North Carolina Q/34/1990 strain (data not shown).
In regard to TAstV diagnosis, electron microscopy is the most reliable technique usually performed for virus diagnosis. However, TAstV viruses share similar morphological features. Fluorescent antibody assay and RT-PCR have been shown to be more appropriate methods of TAstV diagnosis [6, 11, 12] . In this study, it was possible to amplify the polymerase gene of TAstV-2 from all CSs assayed by simple RT-PCR. Real-time and multiplex RT-PCR assays have been described as faster, although their complicated enzyme catalytic reaction could lower the sensitivity by causing false negative results [14, 15, 17] . For instance, the very high homology between our results for the ORF 1b and ORF2 sequences suggest the presence of the TAstV-2 (Carolina/034/1999) strain in Latin America.
In fact, differences in pathogenesis have also been described, especially when embryos and turkeys are experimentally infected with isolates, TAstV2001 and TAstV1987 [12] . However, only TAstV1987 induced lesions in the bursa, and no alteration was visualized in the thymus. Subsequently, the TAstV1987 isolate seems to cause impairment of the immune system. These reports suggest genomic changes in the newer TAstV2001 isolate, probably as a result of subsequent infections with different biological properties [16] .
In conclusion, the present study suggests that TAstV may infect turkeys in Brazil and may be associated with the pathogenesis of PEC. Further experimental studies are still necessary to elucidate the biological properties and epidemiology of this virus in relation to previous reported TAstV. ples from cloacal swabs (CS) and bursa of Fabricius suspensions (BF) using the first set of primers, MKPOL10 and MKPOL11 (the arrow shows a negative result obtained from a thymus suspension). 1B) Positive field sample from the thymus (TH) using the second set of primers, TAst_Cap_F and TAst_Cap_R (arrow). 1C) Positive field sample from the spleen suspension using the first set of primers, MKPOL10 and MKPOL11 (arrow).
